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UPDATE OF ENDF/B-V MOD-3 IRON: NEUTRON-PRODUCING 
WACTION CROSS SECTIONS AND 
ENERGY-ANGLE CORRELATIONS 

ABSTRACT 

An update of the ENDF/B-V Mod-3 evaluation for natural iron is described. The cross 
sections of (n,nr) and (n,2n) reactions are revised. Energy-angle correlations in the secondary 
(n,nf) neutrons are introduced in the ENDFIB-V formats. Anisotropic angular distributions 
are provided for the secondary neutrons in (n,2n), (n,np), and (n,na) reactions. Relevant inte- 
gral results, microscopic data, and nuclear model calculations that influence the revised results 
are summarized. 

This report describes an update of the ENDFIB-V Mod-3 evaluation (FU80, FU82) for 
natural iron (MAT 1326). The revised evaluation is referred to as MAT 1326 Mod-4. 
ENDFIB-V formats are used for this revision to meet the need for its immediate application. 

The update, though motivated by results of integral studies (5075, CR76) and applications, 
(MA85, PA85) is largely based on microscopic data and nuclear model calculations. The 
changes include inelastic scattering cross section for incident neutron energies (En) greater than 
3 MeV, the entire (n,2n) reaction cross section, and the energy-angle distributions in the sec- 
ondary neutrons for En > 4.6 MeV. Most importantly, energy-angle correlations are intro- 
duced for the first time for the (n,nf) secondary neutrons in the continuum. Anisotropic angu- 
lar distributions (not energy-angle correlations) are also given for neutrons emitted in the 
(n,2n), (n,np) and (n,na) reactions. 

As far as the above neutron-producing reactions are concerned, the ENDFIB-IV and 
ENDFIB-V Mod-l evaluations for iron are nearly the same for En > 3 MeV (FUSO), the 
energy range of the present work. Thus, the conclusions of neutron transport studies (J075, 
CR76) based on ENDFIB-IV are as valid as those (MASS, PA85) based on ENDFIB-V 
Mod-1. These studies, summarized in Section 2, consistently indicate that the evaluated values 
for the (n,nl) cross section are too large in a certain energy region. One result (5075) attri- 
butes the underprediction of neutron penetration in thick iron to the isotropy assumption 
adopted for the (n,nl) continuum (MT=91). Since neutrons emitted in (n,nf) reaction tend to 
be forward peaked, the isotropy assumption would cause underprediction of neutron penetration 
and the effect would be similar to an overestimation of the total (n,nf) cross section. There- 
fore, the lack of energy-angle correlation for the inelastically scattered neutrons in 
ENDF/B-IV and ENDFIB-V has to be part of the problem. 






















